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PREFACE AND SUMMARY

SIMSCRIPT II is described completsly in P, J. Kiviat,

R, Villanueva, and H. M. Markcwite, THE SIMSCRIPT II PRO-

GRAMMING LANGUAGE, The RAND Corporation, R=-460-PR, October
1545, This Memorandum, containing enly its syntax and
sexantics, is designed as a refarance manual for program-

mars, already familiar with SIMSCRIPT II,
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1. NOTATION

The notation employed in oeceribing STMSCRIPT IT is & couwhination
of vonventions vaed {u sevaral computer programning language descuip-
ticas. The authors chose it for its couvenfence in their work and in

describing the language te others. In the followiug pages:
(1) Words in capital letters are statement keywords.
(2} Primitives shown in ftalics are basic language constructs,

(3). A petavariabie denotes an occurrence of an .lement of the
type rapresented by the matavariable uymbol shown in ital-

icy,

£4) A statemant i¢ & combination of keywerds, primitives, and

we:avariables thar tollows a certaln pattern, called ths
syntax of the statement, Section III presents thw psiterns
associated with the stataments of SIMSCRIPLI II and the
meanings associated with them, called the semantics of the

statemants,

(5) Brackets [ ] and braces % 2 denote choices. When brackets
sppear, a choice may be made from the options indicated.
Wnen braces appear, a choice must be made, The items avail-
abla for s=lection appear in a vertical list within the
brackets ar braces. When a choice can be repeated, a symbol
(or symbols) that must separate the items in the list of
choices i{s written at the upper right-hand corner of the

brackets or braces. For example, if a choice appears as

Al
gls the sequence AABA .. .8 might ba salected, The cholce

represerted by {Ar is logically equivalent to ;LAE{A]”.LAL

(6) The null character ws s used to indicate that no symbol

e i i b8 Y
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“la
nead saparate the {tems in a list of cholces. An example

of m- might be AABASE, . A, The cholca represented by

‘A}- ts logically aquivalent to A[a]{a])..[a].

A list separatuy symbol can itself bes complex, involving
chioicas and repeatitions, as in

AR
o
i.‘ an instance of which might be AAsBORAORE.
Plural keywords ending in 5 such as VARIABUS and Li%Es, can
be written in singular form a3 VARIABE o1 (I when called

for by the grammar of & statemant.
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11. BAS]C CONSTRUCTS

lelter

dpecial characiler
characler = digrt

blank

period

N

-Be el @ -

T e mremma b l




A name
tettar \™
(a) rmust contain at least one
= {digit
name ‘" latter or two periods
period (b) does not terminate with one
or more periods
L. ]
integer i = i"""
o E3
digvt :
numbar A = { '. } A number contains at most ona pariod :
period and at least one digit
b ha L 1t .
siring ¢ = [thracl"] [charncur] cannot contain a :
text ( = l[fl.arac!er]-, [r,‘.crcctrr]- Cantiwl cuntain a ;
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word « ™

+
routine r = wame

comna ¢

nHame
n

aperral characier

Words must be separated from each other by ona
oy mhre blanka unlemss they are special charac-
ters.

Perifods (.) are ignored between words and at
the eud of statementa.

Commenta can be inserted butween any two words
in a program by eunclosing them in quote marka
('') formed by two consmcutive apostrophes.
The right-hand aet of qucras {s not nacessary
if the comment {s the laat item on & curd,

.

label { = l“ i

variable v = name

(er
+ r
arithmetic expression ¢ = .
{
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logical expression ¢ = <

relational operator n = <

“b=

(v)
* :['S]D 4‘-

« [15][wr] }£§T|§ J

wooe [15) ] mun’

[
sin [ 3] e
ox 5] e
oace [15][uor] rinse
[

name 15 WT]

[ms]' *

A
-ch EMPTY

| WTe ik |
EXTERWAL

o

EXOGENOL S

T

d &
NOT GREATER nw.l
MO CREATER THAN

|
im ™! >
|
|

£

o =

NOT LESS THAN
WO LESS THAN
Gt

>

NOOGNOU'S

[
REERS

)
{

=)
)FALSE’

) )
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(oo |
termination clause .¢c = 3{]
lunm)

L AR T st

i

i W0

o

Wi =
selection rlause sc = { [EXCEPT] wHEN :[] -
UMNLESS

v Ce
s 1 e
format f; = Y
1J8,¢
1Eee

1 Te

for phrase for =

name ;BACK:F%M : ¢ 70 ¢ [BV r]

EACH nawme [_CALLED qu-u]

-
FOR . ue
o el 142 [][]
Al IAFTER; (2: 1% REYERSE ORDER

EACH mame |h THE DICTIONAKY

st oalonitdy s ob ke L bi buind iU
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I11. STATEMENTS

MONEXECUTABLE

(1) reeamgu
Marks the beginning of the program preamble,
(2)

LASTCM{‘_S}i

Characters bayond column 1 are ignored on subsequent cards.

3
( 18 {mm%

‘ MO | = () meAL
ALPHA
ST [SAVED
W”[']< e |2y eecomsive

RN UL

‘ golmsno« st
\ 10IM Y

Establishes background conditisns for properties of variablea
and functions that are effective unless overridden by subsequent

DEFIE declarations or, in the case of local arrays, first use.

(1]
£ \

{DIM NS L!

. OMA

1D1M [
MONITORED On ¢ | T

RANDOM EITPI{PM:] lARRAYS 5 (L

¢ v l
DEF INE 3---0; AS [;]< E:?:ROGRAM

| SAVED i
LI RECURS v (

[ (INTEGER
{».m
VALUES " VALUES
[l YIELDING
ARGUMENTS] ARGUMENT )

REAL
Defines propertiss of glcbal and local varisbles, and routines.

(4)

‘vnums)

GIVING
Ul VEN

ROUTINES

133
\ RELEASABLE
L DYNAMIC

FUNCTIONS
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(3)
TEMPORARY ENTITIES
PERMANENT ENTITIES ¢
3EV£NT NOTICES [OKLUDC {IINI;]
Declares the type of following EvERY atatements,
(6) e \
Ce MAS A u-a(‘x"ﬂr (N ARRAY |
EVERY mame WY | _I’ ‘
! HAVE AN B IN WORD |
oMNS ™ o FUNC TIOW
T SYSTEM A mwms o SOME ---r[(: o/ ;} DY
Entity-attribute-set structure declaration, Specifies attribute
packing, equivalence, word assignment and function options.
T N
(7) P n
. T™EN ‘L ] B
« FIFQ ! [riGn | r ’ FA
DIFINE {wama AS[A] SETS | RAMKED Y nam WITHOUT | ¢ ¢ ATTRLBUTES [] WITHOUT( B S ROUTINES
Uy LK | Lem | il n
o ! RS
£
F

Defines set ranking, owner and member attributes and generated

set processing routines,

(8)
EXTERNAL . ¢
CVEMTS ARE g-.-.é
EXOGENOU S
Declares Liie names of events that can be triggered externally.
5
() EXTERNAL 1 wame |
EVENT UNITS ARE
EXOGENOLS j \
Names units from which external event data will be read.
(10) : e THEN
J, {wion !
AREAK mame TIES (BY $ ame
I

Establishes a privrity order within arn event cless,

e
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(L1} sRiomiTY ORDER |§ {u-.r

(12) /

ACCUMLATE

e
s - gl
-
LA
F 4
| SN |
pr g
-
-
2

yariables.

(3 / {cnanme |
lusm“w;

{ et [ ] -

¢ "A
CAUSING AN
\ CANCELING | [ g [ ™™
LANY

.

fi‘\
AFTER

Pl v

B

2

Assaigns a priority order to different classes of events,

3
AN )
MEAN

SUM
N BE R

NOM
VARIANCE
VAR

ST0. DY
o 4
SUM,OF, SQUAPES
§5Q

MEAN. SQUARE OF nami
msQ

LR T
MiIN

/

fApecifies automatic data collection and analysis for named

[.]CAU.ulu

3pecifies a call to a named routine whenever the indicated astate-

ment is executed. Inputs to the routines are:

BEFORE
o

AZZR_

Not allowed

oesTroY | Bntity identifier
CAVSE Entity identifier, time

b el § Bntity identifier

’ filE Entity ideantifier, subacripts
kMmOt | Entity {dentifier, subscripts

Entity identifier

Not allowed

Entity identifier, time
Entity identifier

Entity {dentifier, subscripts
Entity identifier, subscripts

gt wdier gond Wil el 1y

b

e

Dol P
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(14)

(15)

(16)

(17

(18)

(19)
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'-
DEFINE « T0 MEAN {.‘

Inatructs the compiler to substitute the words (up to the end
of the card on which the statement appears) following the key-

A reh i i e sy

Ak and

Lt M e

word ™EAN for the indicated word in all subsequent statements,
before they are compilled. %
i
THIS ‘
SUBSTITUTE v LINES FOR w i
THESE .
Similar to (l4) but allows more than one card of words to be
substituted,
SUPPRESS
SUBSTITUTION
RESUME
Used to override currently defined substitutions. These state-
ments must not be placed on program cards with other statements,
ENO
Marks the end of a program preamble, routine, report section,
and heading block of a report section.
;
WA ]
I
Marks the beginning of a program's main routine. Execution 2
commences at the first executable statement after MWAIN. ‘]
w )
™IS “_‘} :
GIVING ]
LEFT ] j
ROUTINE name | \GIVEN VIELDING { name i
RIGHT FOR . i
(laame') | i
Subprogram declaration. Routines used as functions only have
GIVEN arguments, If U or RiGHT are not stated, RIGHT is implied,
e e e e e s e
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™ : ]

(20) ™IS z’ i
UPON GIVEN %llll ‘
EVENT name | (CIVING SAVING THE EVENT NOTICE ;

(’) name n J - i

Event declaration. Unless $AvED , an event notice is destroyed : ]

before an event routine is executed, ; ]

- a

(21) ‘

BEGIN MEPORT [On A NEW PAGE ] [PRINTING for IN GROUPS OF 1 [PER PAGE]

-

- -4

Marks the beginning of a report section, : ;

(22)  WEGIN HEADING . i

. !

Marks the beginning of a heading %lock within a report section. . :

|

i

k|

i

!

i

1

1

i

I
et alhe
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A PREAMBLE STATEMENT RECAP

Statement
Type Statement Rules
= ——— = e

la NORMALLY Can appear anywhere in praamble,

1b DEFINE TO MEAN

lc SUBSTITUTE

14 SUPPRESS SUBST

le RESUME SUBST

r PP — [
2a TEMPORARY ENTITNES | A preamble may contain many Type 28, 2b, and
2b PERMANENT ENTITIES | 2c statementa. Each may be followed by a

+ group of Type 3a, 4, and £ statements,

2c EVENT NOTICES
3a EVERY Many can follow a Type 2 statement. An ent-

‘ ity or event notice name can appear in more
3b } T SYSTEM than one EVERY statement.

.

4 DEFINE VARIAME No precedence relation if it defines a glob-
al variable,

Must follow all Type 3a statements if it de-
fines an attribute named in them

A variable, attribute, or function name can
appear in only onc NfIN statement,

b] DEFINE SET Must follow Type & satatements in a Type 2
statement group if it qualifies a set named
in them.

6a BREAK TiES One statement allowed for each event notice,

&b EXTERMAL EVENTS

6¢c EXTEORAL UNITS

7 PRIORITY Must follow all Type 2c and 6b statements.

8a SEFORE Allowed for each temporary entity, set, and

8b AFTER event notice,

9a TALLY One atatement allowed for each global vari-

9b ACCUMULATE able or attribute,

0f these statements, only Typas | and 4 can be used in routines

to declare local background conditions, variables, and substitutions.

e bt bz Ak At i e < 1
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STOBAGR ALLOCATION

W)

)

(3

(4)

(5)

u&mi‘.r as | }" [ {l{

Allocates blocks of cora of specifiad size to the pointer vari=
ables v. Words assigned are data if no 8Ye phrase appudrs, and

are pointers otharvise,

oo

Releases blocks of core pointed to by t; tv's are amsumed to be

pointer variables,

[An] nome [catizn ]

ot ooy o
“Aé‘x"’ I-ul-u [{-]]‘

Obtains & block of words from the "free-atorage' area,

r
T™E

DESTROY name JCALUD v
™IS

Returns & specified block of words to the 'free-ztorage' area.

o

Removes text variables from the dictionary and returns their

space to the '"free-storage'' areaa.

TN I
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SOMEVIALION

(1)

(2)

3

(4)

UT v omoy

Assigns the value of 7 to the variable v,

ADD ¢ T0 v

Adds the value of e to the value of the variable v,

SUBTRALT ¢ FAOM »

Subtracts the value of ¢ from the value of the variable v.

¢

AVIRAGE

AYG
MEAN
SUM
NUNDER
NS
VARIANCE

YAR
STD. DEY

conn 3 N ; H/ S0 st -

$K
\ MEAN. SQUA Rt

MSQ
MINIMUM ()
MIN {¢)
MAX | WM L)
WAX ()
LILTL VL

= /)

Must be contiolled by a loglcal control phrase, Computes the

indicated statistics of the expression ¢ atter the LOQP state-
meni 4f the control is over a 00... LOOF block.




(3)

(6)

N

(8)

(9

(10)

(1)

“16~

IR (B g (B

Must bs controlled by a logical control phrase, but cannot ba
within a 00... 100? block. The optional If phrase directa control

after the control phrase has been completed, depending upon the

“"quccass'" of the HW,

FIAs!
™ ™
Fu o] LY N v
™S ™S
BEFORE
"
:Anm 3'

Files an entity in a set,

FIRST
LAST 4" ™

nvovw | e £ ROM R
mls], THS

AROVE

Removes an entity from a set,

FROM ¢
MOVE
0«

Used within a routine defined for a monitorad variable

or set the value of the variable,

ENTIR WiTH ¢

Used to transfer a ''right-hand" value to a left-handed

STOME ¢ IN v

Assigns a valiz to a varlable without mode conversion,
[4
[ 1% [IIII] TOTALS OF { v }

Initialices ATTUMAATE or TAUY counters associated with ¢,

Lo access

function.

If roras

is not qualified by a word, all counters of ¢ are inftialized,

N

et Rk L BB B

e
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CONTROL

99)

(2)

(3)

(4)

(5)

(6)

i)

A statenent lahel identifies a transfer point.

i[ie]
m[ro]{ 1]

Transferas control to the indicated label,

o]

Transfers control to the n'h label in the label list according

to the integer value of the transfer expression e.

o ]

If the logical expression ¢ ia crue, continuea executiou with
the next ctatement. If ¢ is false, transfers to the following
IS statement, When nested |t atatementa appear, the word MN

can be used to indicate that they have 4 common M statement.

‘ €S )
awns
oW 8¢

REGARDLES S ‘

Synonyme indicating the tranafer point of the false condition of
4 preceding (f statament,

s 2 | o]
{e
[} M THE FOLLOW I NG

Logical phrases control the execution of statemsnts that follow

tham, When more than one statement i{s to ba controlled, the

7 UL R R M SRIRTRMO

Lot il

‘ ‘._H
nobad L b PO}
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-aW

it ot et s i
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(v)

(%)

(\0)

word 00 precedes them, Multiple control phrases terminating con-

trol on the same (00P statement are preceded by the word Als0.

woP |
PEPEAT
Used with 00 to delimit a group of statements controlled by one

or more logical control phragzes,

PERFORM mis oty
Civen (14§ |
CALL name GIVING YIELDING ¢ ¢

o L

Calls a routine used as a procedure. Both input GIvEN and ocutput

YIELL!NG argument lists are optional.

, 3\
L. (
RETURN
WITH e s
-

Used as & procedure, a routine returns control to its calling
program with the statement RETURN ; used as a function, a routine
returns control and a value to its calling program by either of

the statementsa RETLAN ¢+ OF RYTURN WITH 4.

sTOP

Halts prcgram execution.

o

At
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INPUT-QUTPLUT
1 ¢
(1) . LIKE THIS
PRINT .[oouau] LINES | wiTH p SUPPRES S| NG FROM COLUMA 1| ¢ THUS
A GROUP 0‘:- LeieLds

) J\ AS FOLLOWS

The ¢ lines following the PRINT statement are format lines contain-

sk i

A

PO

ing text and pictorial formats for the display of indicated ex- 3
. i
pression values. The phrases AGROIUPOF“.; FIELDS and SUPPRESSING FROM COLUMN + ’,
i
can only be used within reporc sections that have column repeti- i
tion, ‘
¢ 3
LIST ‘v\um [CALLED 4]] i
ATTRIBUTES OF -
(EAC* name [05 sz 3
!
A free-form output statement that labels and displays values of i
expressions and 1- and 2-dimensional arrays. :
i
s THE BUFFER ‘|~w1 ) 3
ust [rm]‘ FOR i
l UNIT l ouTPUT ’ !
Sets the indicated input;cutput device as the current input or i
output urit, All subsequent input/output statements that deo not 3
1
specify their own devices in USING phrases use these current units, 3
THE BUFFER causes reading and writing in an internal file. j
i
1
. BINARY %
!"( ‘S(F‘Hly'] u MBUFF‘ER) :
READ oo USING TAPE
e
- [UNITJ s
AS f. .
P
7
;
Used without an #5 clause indicates a free-form data input.
1
N - wdx/vf:;;ﬁ.‘




=2 0e

)

BiMARY

[} g M{f ; ( ™ wwren

wRITE . USING i r“p(]
]

uniT

R R AR b TR e i DM SIS A Ll Pt e

Writes formatted output only,

(6) [YAH
ISLIL '

AT RO TN LRI SR |

3.

UNIT

-

™" [N NRRE L PR

Rewinds an input/output device, . N

(7
ADVANCE ; NPT s |use | E
WACKSPICE | ' | ouTPUT wir | :

Performs the indicated operationa.

(8) TAPE

CLOSE ] :
UNIT :
Writes au end-of-file mark on an output device.
(9)
FIELDS
KIP ¢ 7 (caros
["‘MJ LINES J
outruT] | mEcoRoS

Applies to the current injut or current output unit, SKIP« FIELDS
applies to the current input unit only when it is used for free- :
form dat& input. CARDS, LINES, and meCORDS are synonyma. If neither
INPUT nor OUTPUT 18 specified, INWT is implied. 3

L

sl deiz




b
i
! §
.
f ¥
: H
an
|
|
o (12)
‘ (13)
!
o (16)
(15)
:
1
L

cdl-

PA
START MNEW [

Gt

INPUT ] | LINE
W_J {cm

out RECORD

Applies to the current input or current output uait., LN, CAR,

and RECORD are synonyms. If neither INAUT nor oUTRUT is specified,

NPT is implied.

¢
] TAPE
{PYT USING '
/ UNit

Reads data as successive characters iu a ™1 variable until the

character contained in mamx.v is encountered,.

} TAPE
USING ‘
s UNIT

Writes ™7 varlables, starting at the current output column,

TAPE
TRACE [USWG[ ]']
UNIT

Produces a backtrack of current subprogram calls. Wren the

QUTPUT ‘

PRI

SIMSCRIPT II operating system uses TRACE the standard output da-
vice (printer) {s used,

LOAD name

Used either with program overlay or dynamic program relocation

to load an indicated routine from a system load unit.

SA"E;IIII}‘

Used only with dynamic program relocation. Saves an indicated

routine on a4 system save unit.




S$DULATION

(1) START S1MAATION

Starts simulation by removing the first event from the events

set and executing it.

PR N o]

IR ' : - AT

%

z wen )[[4] o] ooy g

A CAUSE AN GIVING . URITS

& wame (CALLED v AFTER HOURS

: [m [Amﬂ] L ({ ‘ n WINUTES
mescEoviE J | s {rmp
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IV, SYSTEM-DEFINED VALUES

\ ‘57
;
7 CONSTANTS
‘ ©P.C ¢
; 1HF.C Largeat (NTGER value that the computer can store
R PlLC "
(; ; RADIAN, C 57,29577 degrees/radian
F{I ; RINEC Largest #iAL value that the computer can store
! v
: VARIABLES
; Name Defiaition Default Value
P BETWEEN. v || suBPRCGRAM variable called before events are
N executed 0
, BUFFER. v Length of T™ BUFFIR Implementation
Z €OF. v End-of-file action code 0
» EVENT. V Code of the current event 0
EVENTS V Number of event classes 0
( FEV.S Array containing first-in-set pointers for
: set EV.S 0
HOURS v | Number of hours per simulated day 24
LINE. v Number of current output line N 0
N LINES V Number of lines allowed wer page 55
: MARK, ¥ ™7, external event data and RANDOM variable
read termination character "ok
, MINTES Y || Number of minutes per simulated hour 60
. PAGE. ¥ Number of current page 1
; RCOLUMN. V | Jocation in buffer of current rcad pointer 0
READ. ¥ Number of current read unit Implementation
SEED.V Array containing inicial random numbers Implementation
, TIME. v Current simulation time 0
1’ WCOLUMA. ¥V | Location in buffer of current write pointer C
Z WRITE. ¥ Number of current write unit Implementation
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V, SYSTEM-DEFINED ROUTINES

ORIGIN. Rie, 0y, i Eatablishes a aimulatjon-time origin

0, 8. 05 INTLGER

k!
H
E
3
:
3
3
4
3
3
]
3
H
2
1
3
2
b
3
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VI, GENERATED ATTRIBUTES, VARIABLES AND QQHNES
SEIS Paet l
St ; Member
o)
Generated attributes b
Foael
Loaei Owmer
N.oeel
Asey Yile first or rankad
Bst  File laat
Cet File before
Gencrated routines Oset TFile after
X.eti  Remove first
Y.et!  Remove last
Z.ee: Remove specific
ENTITIES N.aniviy
| Generated variables W.eniniy
| :
Entily
‘} Generated routine Contity
EVENT 1 Loantaty
NOTICES :
| Generated variables W.eniny
i Eniviy
Generated rouilres Coenirly
S | RANDOM . £ EVENT NOTICE TEXT VARIABLE
ENTITIRS —
LA | TINE A | unena |
Generated attributes IVALUE. A EuNiT. A
RVALUE A PEV.S
SEVS
M EY. S
ACCUMULATE |
YARIABLES | Generated routine R.rariadle
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VII, LIBRARY FUNCTIONS
’ Wame Ilr’-du | Oparation Hods l Rastrictions I 3
LS ¥ ¢ fel Mode of ¢ None 5
JARCCOS. F ¢ arceon(s) REAL -13031 ond REAL ;
JARCS N, F ¢ arcein(e} REAL Porgegn and REAL 4
F
ARCTAN, £ o 6 Varcian(s, /e REAL (h,0)) #(0.0) wnd REAL i
2
rAYOT.F v Lomverts the characters of the ALPHA vuro 1288 v o variohie amd ALMS ;3-
Ledla v e TEXY E|
BNOMIAL ¥ | g, ¢)) 05 | Bandcw sampls from « binoadal distribution INTEGER 0,0, \NTEGER , o, REAL 2
wth numter of trials = &, probabiiicy of =
aecHs T 0) uslag rendon DumbiT stress 4, :
JCONCAY, ¥ LIYR 1Y Comatenation of ¥ and v, &7 v, v, TEXT ;
ICOS F ‘ toale) REAL ¢ tn coatane and REAL ,)
DATE, F €, ¢, 7y | Commorts mnth, day. year to cumulative t{mm REAL ¢, .6y, ¢y INTEGER ;
DAY, F [ “day part’ of tiwme sxpresslon ® INTEGER ¢ REAL =
Cim, ¢ [ faber of elemaate pointed to by ¥ {NTEGER V a polnter varisale :
DIV, F 0L e, [TRUNCFic /s, INTEGER . 4; |NTEGER | ¢, & O
FIELLF — twding column of next field to be rasd in INTEGER — E
free-forw data {npt :
ERLANG f €, €3 ¥3 {Random semple frow Erlang distributlon with REAL L REAL: 6 0 INTEGER :
wanx ¢, k=€) uaing randon mumher stream & {
XP ¥ ¢ ezp(e) REAL ¢ REAL ;
EXPONENTIALFf ¢, ¢; | mamtow vample from sxpomential dlatribution REAL o REAL, o, INTEGER
with wean = & uwiing rendos musber AlTadm ¢, :
FRALC, £ ] ¢ -TRUNC F (o] REAL ¢ REAL
GAMMA | 4, ¢ €3 | Rindom sample from a Camma distribution wity REAL . RAL, [N INTICER
mon =0, E5<; waing rarion maber ttresa o,
HOUR, § . "hour part’ of tims sxpression ¢ INTEGER « REAL
INT F L} ¢ rounded to an (nteger INTEGER « REAL
\STEP. F I, Randon ssmple froa ¢ 1ook-up table pointed INTEGER v a painter varisdle
to by ¥ uiing random rumar Atyeas ¢ ¢ INTEGER
ITOA § [ Corwarts tha integar sxpression ¢ to ALPHA ALPHA ¢+ INTEGER
Lik, F v, Ramdcn sample frow @ look-up teble pointed REAL ¥ a pointer varisble,
to by v uling random womber stream ¢ Apply- ¢+ INTEGER
{ng linaar interplation
et «  Jinte REAL ¢ 20 and REAL
LOG NORMAL Fl ¢/, ¢;, ¢, | Ramdou 1eaple from 2 logrormal distridution REAL ¢, ¢) AL, ¢, INTEGER :
with mean = ¢, standard deviation - (, H
waing random nusber stresm €,y K
LOG 0 f ) logle) REAL £ =0 ond REAL .
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VII, LIBRARY FUNCTIONS (continued)
LY Arpuments Cparatgon L e Restrictionn
MAX ¢ #1, .., faYalue of largest s, INTEGER 1f a1t o, INTEGER, | mane
arherwine REAL
MiIN F ¢ oy #alYalue of imallustf, INTEGER 1t a1t ¢, INTEGER, | mune
othervine REAL
MINUT F ¢ et part’ of time expressian ¢ INTEGER ¢ REAL
MG F o0, | 0 cTRUNCF (e, /1%, INTEGER 1f ¢, and ¢, INTEGER | o, » 0
stherwise REAL
MONTK F ¢ month part’ of time exprasa) n ¢ INTEGER ¢ REAL
NORMAL F | ¢ ¢;, ¢3 [nandom sample from a mormal dintribution REAL 0,0y REAL; ¢, INTEGER
wih oean 2 ¢, atanderd deviation = ¢,
Alng recdom rumber itreanm ¥,
OUTf ] ALPHA vaiue of ¢! character kn the currant ALPHA ¢R0 ona |NTEGER
output buffer
POISSON F| v, 0y [nandom sample frow o Polsson dlatributicr INTEGER ¢, REAL, ¢, INTEGER
vit™ wodr & &, ualing random number dtreen e,
RANDOM, F ' Fieadurandon mamher on {nterval (0,1) waing REAL « INTEGER
random Mumder atress ¢
REAL F v t axpretnec as a REAL numbar RIAL ¢ INTEGER
RSTEPF v, e Random Nasple frus laok-up tedle pointed to REAL v o pointer varlable,
Sy vouslrg random rumher Attean ¢ ¢ INTEGER
SEIELD F —— Starting columm of next fleld to be read §o INTEGER —
frie-torm data fnput
SIGN.F ¢ Lif ¢ m0 INTRGER ¢ REAL
01f ¢ =0
SLif e =0
SINF ‘' tiniel REA| ¢ in radisns end REAL
SQRT¥ ¢ e REAL ¢ 20 ard REAL
TAN,F ¢ lame! REAL v in radiens and REAL
TRUNC F ¢ ¢ -FRAC.F e INTEGER v REAL
TTOA ¢ r Corwerts the tnttial chacacters of che TEXT ALPHA ¢ a TEXT variasle
string ¢ to ALPHA
UN”OR” F ¢t ¢y (Nandom sample froma Jniform diaeribution RiAL LN R'EAL. L IN.T{G-ER
over (rterval (€, €;) wsing randas mPumber
Alream ¢
WEEKDAY, F v say of tRe week' of time wxpresaion ¢ INTEGER ¢ REAL
WEIBULLF | ¢..¢), #3 [Random sample fron s velbull disteibutior REAL 5t REAL, ¢, INTEGER
vith scale parsmcter= ¢, and thapr parameter
S, uning tandae muBber atream ¢,
YEAR F ¢ vear part cf tlee expreasion INTEGER ¢ REAL
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